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A 


Acanthamoeba palestinesis 
phospholipid transport in, 194 
Acclimation, 465 
Acclimatization, 465 
Acetate 
pancreatic fluid secretion and, 
92 
Acetazolamide 
bicarbonate secretion and, 55 
hepatocyte ion exchange and, 
79 
intracellular gastric mucosa 
pH and, 20 
pancreatic fluid secretion and, 
94 
salt absorption and, 55, 61 
Acetic acid 
pancreatic fluid secretion and, 
92 


Acetylcholine 
acinar cell enzyme secretion 
and, 89, 99 
airway smooth muscle and, 
557 
blood pressure and, 417 
cation channels and, 229 
paratracheal ganglia and, 578 
rapidly adapting receptors 
and, 618 
receptors for 
heparan surface pro- 
teoglycan and, 169 
thirst and, 416 
Acid-base balance 
intestinal electrolyte transport 
and, 56 
Acidosis 
metabolic, 56 
respiratory, 56 
Acid phosphatase 
in juxtaglomerular cells, 267 
Acinar cells, 87-88 
enzyme secretion by, 99 
ion transport in, 98-99 
Actin 
erythrocyte membrane and, 
167, 238-40 
isolation of , 633 
muscle contraction and, 520 
muscular force generation 
and, 136-37 
myosin ATPase and, 630 
Actinomycin D 
DNA transcription and, 261 
Action potentials 
cardiac muscle and, 522-24 


Actomyosin 
ATP hydrolysis and, 642 
force generation and, 643-44 
inorganic phosphate and, 646- 
a 
muscle contraction and, 520 
Actomyosin ATPase 
ATP consumption and, 677 
cross-bridge cycle and, 655- 
69 
muscle enthalpy and, 673-87 
muscle fibers and, 637-50 
muscular force generation 
and, 136-37 
in solution, 630-32, 667-68 
Adenosine 
tubuloglomerular feedback 
mechanism and, 286-87 
Adenosine diphosphate 
muscle fibers and, 647-48 
Adenosine triphosphate 
anaerobic glycolysis and, 136 
caged, 638-39 
chloride ion uptake and, 74 
consumption in skeletal mus- 
cle, 676-77 
cross-bridge detachment and, 
639-41 
echinocytes and, 185 
enthalpy production and, 674- 
76 
hepatocyte organelles and, 71 
hydrolysis in muscle fibers, 
641-43 
muscular force generation 
and, 136-38 
Adenylate cyclase 
vasoactive intestinal 
polypeptide and, 559 
Adipocytes 
lipolysis in, 199 
Adipose tissue 
fatty acid transport in, 198 
Adipsia 
anteroventral third ventricle 
lesions and, 417 
Adrenal gland 
angiotensin receptors in, 429 
B-Adrenergic receptor 
rhodopsin and, 784 
Adrenocortical steroids 
brain and, 397-409 
Adrenocorticotropin hormone 
aldosterone secretion and, 399 
angiotensin II and, 424-25 
secretion of, 398 
Airway 
receptors of, 611-23 


Airway ganglia 
peripheral, 573-80 
characteristics of, 575-77 
circuitry in, 579-80 
neurotransmission in, 577 
Airway smooth muscle 
gap junctions in, 590 
innervation of, 583-91 
motor control of, 595-98 
neural inputs to, 573-75 
neuromuscular junctions in, 
589-90 
neuropeptides in, 557-67 
Airway tone 
respiration and, 607 
Albumin 
monensin and, 77 
Aldosterone 
angiotensin II and, 425 
antinatriuresis and, 422 
binding in brain, 402-3 
binding sites for, 401 
macula densa cytosolic cal- 
cium concentration and, 
283 
secretion of, 399 
selectivity of, 405-8 
sodium appetite and, 421-22 
specificity of, 399 
uptake of, 404-5 
Alkaline phosphatase 
lateral diffusion of, 170 
small intestine and, 61 
Alkaline-phosphatasedipeptidyl- 
peptidase-IV reaction, 444 
Alkalosis 
metabolic, 56 
chloridorrhea and, 51 
respiratory, 56 
Allometry 
interspecific, 110-16 
intraspecific, 114-16 
metabolic, 109-10 
Amiloride 
canalicular bile formation 
and, 80 
hepatic regeneration and, 80 
hepatocyte pH and, 79 
intracellular gastric gland pH 
and, 22 
intracellular sodium ion activ- 
ity and, 40-41, 43 
intracellular surface cell pH 
and, 27 
ouabain-induced cell swelling 
and, 39 
pancreatic fluid secretion and, 
94 
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Amino acid uptake 
insulin and, 342 
Amino acid transport systems 
lipid modulation of, 230 
6-Aminonicotinamide 
renin and, 263 
Amygdala 
thyroid hormone receptors in, 
323 
Anaerobic glycolysis 
ATP and, 136 
Anaerobic metabolism 
neovascular growth and, 461- 
62 
Androgens 
brain responses to, 350-52 
Anemia 
hemolytic, 242 
left ventricular hypertrophy 
and, 483-84 
Angiogenesis, 453-63 
Angiotensin 
blood-brain barrier and, 413- 
14 
central nervous system and, 
413-30 
juxtaglomerular cells and, 267 
tubuloglomerular feedback 
and, 260-61 
Angiotensin I 
in juxtaglomerular cells, 267 
Angiotensin II 
adrenocorticotropin hormone 
and, 424-25 
aldosterone and, 425 
atrial natriuretic factor and, 
423-24 
baroreflex and, 419-20 
blood pressure and, 416-20 
catecholamines and, 426-28 
corticotropin-releasing factor 
and, 424-25 
glomerular filtration rate and, 
260 


hypovolemia and, 414-15 
juxtaglomerular cells and, 267 
kidney function and, 422-23 
mineralocorticoid secretion 
and, 398-99 
neurotransmitter function and, 
426-29 
opioid interactions of, 428-29 
plasma renin and, 423 
reproductive hormones and, 
425-26 
serotonin and, 428 
sodium appetite and, 421-22 
thirst and, 415-16 
vasopressin release and, 420- 
21 
Angiotensin-converting enzyme 
tubuloglomerular feedback 
mechanism and, 313 
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Ankyrin 
erythrocyte membrane and, 
167, 238-39 
Antibodies 
photoreceptor phosphodiester- 
ase and, 797-98 
transducin and, 804 
Antidiuretic hormone 
angiotensin II and, 420-21 
glomerular filtration rate and, 
257-58 
Aorta 
coarctation of, 493-95 
normal development of, 490- 
93 
Apical membrane 
ion exchange at, 39-42 
cyclic AMP and, 46-47 
rates of, 42-43 
salt transport at, 37-39 
Aplysia neurons 
cholesterol and, 229 
Aprotinin 
tubuloglomerular feedback 
mechanism and, 313 
Arachidonic acid 
tubuloglomerular feedback 
mechanism and, 287- 


Arginine vasopressin 
angiotensin II and, 414 
Arrestin 
metarhodopsin II and, 777 
photoreceptors and, 806-7 
Arterial-venous grafts, 495 
Arterioles 
regenerated skeletal muscle 
and, 447-48 
Artificial heart 
forerunner of, 4 
Asialoglycoproteins 
uptake by hepatocytes, 76 
Astrocytes 
glutamine synthetase in 
triiodothyronine and, 328 
Atherosclerosis 
left ventricular hypertrophy 
and, 478 
ATP 
See Adenosine triphosphate 
ATPase 
actomyosin 
ATP consumption and, 677 
cross-bridge cycle and, 
655-69 
muscle enthalpy and, 673- 
87 
in muscle fibers, 637-50 
muscular force generation 
and, 136-137 
in solution, 630-32, 667-68 
hepatocellular 
inhibition of, 71, 74-75 


intestinal brush border mem- 
brane and, 61 
myofibrillar, 527-28 
myosin 
actin and, 630 
thyroxine-induced cardiac 
hypertrophy and, 483 
Atrial natriuretic factor 
angiotensin II and, 423-24 
tubuloglomerular feedback 
mechanism and, 312 
Atrial septal defect, 505 
Atropine 
thirst and, 416 
Autonomic ganglia 
neuropeptide Y in, 387 
Autoradiography 
insulin receptors and, 339-40 


B 


Bacteriorhodopsin 
lateral diffusion of, 166 
Band 3 protein 
lipid modulation of, 223-27 
Barbiturates 
brain sexual differentiation 
and, 356-58 
Baroreflex 
angiotensin II and, 419-20 
Basal metabolism 
theory of elastic similarity 
and, 127-28 
Benzodiazepine receptors 
in kidney, 265-66 
Benzyl] alcohol 
erythrocyte deformability and, 
184 


Bicarbonate ion 
absorption by jejunum, 54 
sodium ion dependency of, 
58 
intestinal electrolyte transport 
and, 56 
pancreatic fluid secretion and, 
92-93 
secretion by colon, 55 
secretion by duodenum, 53-54 
Bicarbonate ion exchange 
in hepatocytes, 80-81 
Bicarbonate ion transport 
at basolateral plasma mem- 
brane, 61-62 
in intestine, 51-62 
pancreatic, 90-99 
Bile 
hepatic formation of, 77-78 
Biochemistry 
brain insulin and, 336 
Bladder 
angiotensin receptors in, 429 
Blood 
carbamino hemoglobin in, 3 





material exchange between 
CSF and, 11 
pH of 
intestinal electrolyte trans- 
port and, 56 
viscosity of 
factors determining, 177 
Blood-brain barrier 
angiotensin and, 413-14 
insulin and, 338, 341 
Blood flow 
chronic hypoxia and, 470 
erythrocyte deformability and, 
177-89 
regenerated skeletal muscle 
and, 447-48 
Blood pressure 
angiotensin II and, 416-20, 
427 
Blood vessels 
angiogenesis and, 455-59 
neuropeptide Y and, 387 
skeletal muscle transplantation 
and, 439-48 
Body fluid volume 
angiotensin II and, 414-15 
Body mass 
body surface area vs., 124-26 
Body surface area 
body mass vs., 124-26 
Body weight 
insulin and, 342-43 
pancreatic polypeptide and, 
387 


Bohr effect, 2 
Bombesin 
acinar cell enzyme secretion 
and, 89, 99 
central nervous system and, 
386-87 
Bone 
erythrocyte trapping in, 188 
Bradykinin 
airway neurons and, 566 
C-fiber receptors and, 621-22 
rapidly adapting receptors 
and, 618 
Brain 
adrenocortical steroids and, 
397-409 
aldosterone binding in, 401-3 
development of 
thyroid hormones and, 321- 
31 
insulin in, 335-44 
functions of, 341-43 
receptors for, 338-41 
neuropeptide Y in, 387 
renin-angiotensin system in, 


sexual differentiation in, 349- 


somatostatin in, 389 


Brain stem 
airway smooth muscle and, 
595-601 
thyroid hormone receptors in, 
323 
Breathing 
chemical regulation of, 10- 
11 


See also Respiration 
Bronchi 
C-fiber receptors in, 619-22 
innervation of, 597, 599-601 
nerve fibers in, 583 
rapidly adapting receptors in, 
616 
Bronchioles 
rapidly adapting receptors in, 
616 
Bronchoconstriction 
bradykinin and, 566 
clonidine and, 567 
induction of, 564-65 
nicotine and, 566 
Bronchodilation 
vasoactive intestinal 
polypeptide and, 558 
Bronchomotor tone 
respiration and, 606-7 
Brown fat thermogenesis 
bombesin and, 386-87 
Brush border membrane 
ATPase activity in, 61 
ion exchange mechanisms in, 
55 
ion transport at, 57-61 
salt transport at 
acetazolamide and, 59-60 
Bumetanide 
chloride-bicarbonate ion ex- 
change and, 81 
hepatocyte ion exchange and, 
79 
ouabain-induced cell swelling 
and, 39 


pancreatic fluid secretion and, 


94-95 
transepithelial fluid transport 
and, 39 
Butyl hydroperoxide 


erythrocyte deformability and, 


184 
Butyrate 


pancreatic fluid secretion and, 


92 
Butyric acid 


pancreatic fluid secretion and, 


92 


Cc 


Calcitonin gene-related peptide 
airway neurons and, 560-62 
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Calcium 
erythrocyte deformability and, 
182 
tubuloglomerular feedback 
mechanism and, 279-83 
Calcium ion 
ATP-induced cross-bridge de- 
tachment and, 640 
cone phototransduction and, 
735-36 
phototransduction and, 712, 
718-22 
Calcium ion channels 
sarcoplasmic reticulum and, 
525-26 
Calcium ion pump 
ATP consumption and, 676 
erythrocytes and, 227-28 
sarcoplasmic reticulum and, 
228 
Calcium metabolism 
hypertrophied myocardium 
and, 506 
Calmidazolium 
calmodulin inhibition and, 
284 
Calmodulin 
erythrocyte membrane and, 
238 
smooth muscle contraction 
and, 284 
tubuloglomerular feedback 
mechanism and, 283-85 
Capillaries 
angiogenesis and, 454-55 
osmotic pressure and, 9 
peripheral gas exchange and, 
148-50 
See also Microcirculation 
Capsaicin 
peptide-containing sensory 
nerves and, 562 
tracheobronchial afferent 
neurons and, 565-67 
Captopril 
enkephalins and, 429 
plasma aldosterone and, 425 
plasma renin activity and, 423 
renin-angiotensin system and, 
307 
Carbachol 
cardiac myosin heavy chain 
genes and, 548 
thirst and, 416 
Carbon dioxide 
airway stretch receptors and, 
614-15 
rapidly adapting receptors 
and, 619 
Carbonic anhydrase 
intestinal acidification and, 
59-60 
in intestine, 51 
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intracellular oxyntic cell pH 
and, 21 
in kidney, 266 
Carbon monoxide poisoning, 6 
Carbonyl cyanide phenylhydra- 
zones 
intestinal chloride ion trans- 
port and, 58 
Cardiac hypertrophy, 477-78 
anemia-induced, 483-84 
animal models of, 535 
biochemical mechanisms of, 
533-41 
cardiac load regulation and, 
509-15 
cardiac overloading and, 502- 


cardiac underloading and, 
coronary vasculature and, 
479-80 
mechanical factors in, 539-40 
pathological manifestations of, 
478 
protein degradation in, 538-39 
protein synthesis in, 535-38 
systemic hypertension and, 
480-82 
thyroxine-induced, 482-83 
volume-overload, 484-85 
Cardiac load regulation, 509-15 
Cardiac muscle 
ATPase activity in, 527-28 
chronic hypoxia and, 471 
excitation-activation- 
contraction model for, 
519-21 
inotropic agents and, 528-29 
myosin heavy chain genes in, 
546 
sarcoplasmic reticulum in, 
525-26 
senescence and, 521-30 
stiffness in, 526-27 
Cardiac output 
chronic hypoxia and, 468-70 
metabolic scaling and, 110 
Cardiac overloading, 502-8 
Cardiac underloading, 508-9 
Cardiocytes 
cardiac load regulation and, 
511-15 
hypertrophied myocardium 
and, 506-7 
Cardiolipid 
transport proteins and, 222 
Cardiovascular system 
chronic hypoxia and, 467 
Catecholamines 
angiotensin II and, 414, 426- 
28 
cardiac hypertrophy and, 510 
cardiac muscle and, 528 
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hypertrophied myocardium 
and, 507 
neuropeptide Y and, 388 
turnover of 
insulin and, 343 
ventricular cardiocytes and, 
513 
Cathepsin B 
juxtaglomerular cells and, 
267 
Caudate nucleus 
cholecystokinin receptors in, 
384 
Ceftizoxime, 112 
Cells 
acinar, 87-88 
enzyme secretion by, 99 
ion transport in, 98-99 
brain 
insulin receptors in, 339 
chief 
buffer capacity of, 26 
intracellular pH of, 19, 26 
transmembrane pH gra- 
dients and, 29-30 
endocrine 
somatostatin in, 389 
endothelial 
angiogenesis and, 453-63 
Goormaghtigh 
biochemical characteristics 
of, 266-67 
granular 
biochemical characteristics 
of, 267 
hypothalamic 
differentiation of, 353 
juxtaglomerular 
angiotensins in, 267 
Leydig 
angiotensin receptors in, 
429 
oxyntic 
basolateral membrane of, 
25-26 
buffer capacity of, 26 
intracellular pH in, 19-21 
parietal 
intracellular pH in, 23-26 
Purkinje 
hypothyroidism and, 325 
retinoblastoma 
insulin receptors in, 339 
satellite 
muscle grafts and, 440 
stomach 
intracellular pH in, 19-31 
Central nervous system 
adrenocortical steroids and, 
397-409 
angiotensin and, 413-30 
bombesin and, 386-87 
cholecystokinin and, 384-86 


gastrin-releasing peptide and, 
386-87 


gastroenteropancreatic pep- 
tides and, 383-91 
glucagon and, 389-90 
insulin and, 335-44 
pancreatic polypeptide and, 
387- 
sexual differentiation in, 349- 
61 
somatostatin and, 389 
thyroid hormones and, 321- 
31 
Cerebellum 
thyroid hormone receptors in, 
323-24 
thyroid hormones and, 325 
Cerebral cortex 
cholecystokinin receptors in, 
384 
thyroid hormone receptors in, 
323 
Cerebrospinal fluid 
material exchange between 
blood and, 11 
sleep-inducing properties of 
sleep deprivation and, 12- 
13 
Cerebrum 
thyroid hormone receptors in, 
324 
Ceruloplasmin 
angiogenesis and, 457 
C-fiber receptors, 619-22 
Chemoreceptors 
tracheal, 584 
Chief cells 
buffer capacity of, 26 
intracellular pH in, 19, 26 
transmembrane pH gradients 
and, 29-30 
Chloride ion 
brush border membrane and, 
58 
pancreatic fluid secretion and, 
93-94 
uptake by multivesicular bod- 
ies, 74 
Chloride ion exchange 
apical membrane and, 41-42 
hepatocytes and, 80-81 
Chloridorrhea 
colon and, 55 
metabolic alkalosis and, 51 
p-Chlorophenylalanine 
brain sexual differentiation 
and, 358 
Chioroquine 
endocytic organelles and, 76 
Chlorpromazine 
sexual behavior and, 357- 
58 
stomatocytes and, 184-85 





Cholecystokinin 
acinar cell enzyme secretion 
and, 89, 99 
central nervous system and, 
384-86 
dopamine and, 384-85 
feeding behavior and, 343 
Cholera toxin 
ADP-ribosylation and, 800-2 
Cholesterol 
amino acid transport systems 
and, 230 
Aplysia neurons and, 229 
band 3 protein and, 223 
erythrocyte anion transport 
and, 227 
erythrocyte cation transport 
and, 229 
intermembrane transport of, 
196-97 


mitochondrial membrane and, 


227 


monosaccharide transport and, 


230 
Na,K-ATPase activity and, 
228-29 
Choline chloride 


pancreatic fluid secretion and, 


Chondroitin sulfate glycosami- 
noglycan 
murine fibroblasts and, 169 
Chromaffin granules 
acidification of, 77 
Chromatin 
mineralocorticoid receptors 
and, 406-7 
Chyme 
alkalinization of, 53 
pH of 
regulation of, 51 
Circumventricular organs 
angiotensin and, 414 
thirst and, 415-16 
vasopressin release and, 
421 
Cisternae 
acidic organelles in, 75 
Clonidine 
bronchoconstriction and, 
567 
Coarctation 
aortic, 493-95 
Cold stress 
chronic hypoxia and, 468 
metabolic scaling and, 109 
Collagen 
angiogenesis and, 456-57 
Collateral vessels 
angiogenesis and, 459-63 
Colon 
electrolyte transport in, 55 
peptide YY in, 388 


Complement 
erythrocyte deformability and, 
183-84 
Cones 
phototransduction and, 735-36 
Contractile proteins 
genetic control of, 545-52 
RNA processing and, 549-51 
Copper 
angiogenesis and, 457 
Coronary occlusion 
left ventricular hypertrophy 
and, 478 
Corticosteroids, 397-400 
receptors for, 400-3 
Corticosterone 
hippocampus and, 401-2 
mineralocorticoid receptors 
and, 401 
Corticotropin-releasing factor 
angiotensin II and, 424-25 
Cortisone 
specificity of, 400 
Cretinism, 321, 329 
Cyclic AMP 
apical membrane ion transport 
and, 46-47 
cardiac muscle and, 528-29 
cardiac myosin heavy chain 
genes and, 548 
cardiocyte growth regulation 
and, 514-15 
estrogens and, 359 
tubuloglomerular feedback 
mechanism and, 285-87 
vasoactive intestinal 
polypeptide and, 559 
Cyclic GMP 
cone phototransduction and, 
735-36 
electrophysiological effects of, 
722-23 
hydrolysis in rod outer seg- 
ment, 793-95 
light-sensitive channel and, 
753-56 
outer segment membrane and, 
724 
phosphodiesterase and, 795-98 
phototransduction and, 722-31 
receptor quenching and, 779- 
80 
visual excitation and, 766 
Cyclic GMP cascade 
photoreceptors and, 793-808 
Cycloheximide 
proteolysis and, 538-39 
Cyclooxygenase inhibitors 
tubuloglomerular feedback 
mechanism and, 288 
Cytoplasm 
acidic organelles in, 75 
pH in, 21 
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D 


DCCD 
hepatocellular ATPases and, 
75 


Dehydration 
tubuloglomerular feedback 
mechanism and, 302-3, 
310-11 
Deoxycorticosterone 
salt appetite and, 422 
2-Deoxyglucose uptake 
insulin and, 341 
Dexamethasone 
mineralocorticoid receptors 
and, 401 
specificity of, 400 
Dextran 
endocytic organelles and, 76 
Diabetes mellitus 
erythrocyte deformability and, 
187 
Diacylglycerol 
hepatic regeneration and, 80 
macula densa cytosolic cal- 
cium concentration and, 
283 
Diamides 
erythrocyte deformability and, 
184 
erythrocyte membranes and, 
245 
sn- | ,2-Dibutyrolphosphatidylcho- 
line 
transmembrane movement of, 
201 
Dictyostelium discoideum 
phospholipid synthesis in, 194 
Dicyclohexylcarbodiimide 
hepatocellular ATPases and, 
71 
DIDS 
bicarbonate secretion and, 55 
chloride-bicarbonate ion ex- 
change and, 81 
hepatocyte ion exchange and, 
79 
hepatocyte organelles and, 74 
intestinal chloride ion trans- 
port and, 58 
Diet 
high-protein 
glomerular filtration rate 
and, 256-57 
tubuloglomerular feedback 
mechanism and, 304-5 
Diffusion 
hydrodynamic flow and, 9 
molecular sieving and, 9 
2,3-Diphosphoglycerate 
echinocytes and, 185 
Dipole potential 
lipid bilayers and, 221 
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Dipyridamole 
tubuloglomerular feedback 
mechanism and, 287 
DNA sequencing 
myosin heavy chain genes 
and, 548-49 
DNA synthesis 
angiogenesis and, 456 
cardiocyte growth regulation 
and, 514 
insulin and, 342 
DNA transcription 
actinomycin D and, 261 
Dopamine 
blood pressure and, 419 
cholecystokinin and, 384-85 
renin and, 427 
Duchenne muscular dystrophy, 
212 
Duodenum 
bicarbonate secretion in, 53- 
54 


E 


Ear oximeter, 5, 6 
Echinocytes 
ATP and, 185 
deformability of, 184-85 
EGTA 
tubuloglomerular feedback 
and, 282 
Ektacytometry 
erythrocyte deformability and, 
181 
Elastic similarity 
theory of, 127-28 
Electrodiffusion 
cyclic AMP and, 46-47 
salt transport and, 37 
Electrolyte transport 
in colon, 55 
in ileum, 55 
intestinal, 52-53, 55 
acid-base balance and, 56 
Electron microscopy 
erythrocyte membrane and, 
238 
Electron paramagnetic resonance 
muscle cross-bridge rotation 
and, 698-704 
Electron spin resonance 
lipid motion and, 222 
Eledoisin 
airway neurons and, 560 
Elliptocytosis, 243 
hereditary, 241-43 
Endocrine cells 
somatostatin in, 389 
Endocytosis 
receptor-mediated 
hepatocytes and, 76 
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Endoplasmic reticulum 
acidification of, 71 
hepatic cholesterol biosynthe- 
sis and, 196 
lipid synthesis in, 193 
membrane continuities and, 
198-99 
phospholipid transport across, 
201 
Endorphins 
angiotensin II and, 428 
Endosomes 
acidic organelles in, 75 
acidification of, 71 
endocytic pathway and, 76 
Endothelial cells 
angiogenesis and, 453-63 
Enkephalinase, 429 
Enkephalins 
angiotensin II and, 428-29 
Enthalpy 
muscle 
actomyosin ATPase and, 
673-87 
Epidermal growth factor 
hepatic regeneration and, 80 
Epinephrine 
bombesin and, 386 
cardiac hypertrophy and, 510 
renin and, 427 
Epithelia 
protein localization in, 170 
Erythrocytes 
anion transport system in, 227 
calcium ion pumps in, 227-28 
deformability of 
alterations in, 181-87 
blood flow and, 177-89 
determinants of, 178-79 
disease states and, 186-87 
measurement of, 179-81 
geometry of, 178 
leucine transport in, 230 
membrane of 
actin in, 238-40 
band 3 protein of, 223-27 
deformability of, 240-41, 
245 
elasticity of, 210-14 
lateral diffusion in, 167 
properties of, 178-79, 237- 
46 
protein 4.1 in, 239-40, 244 
spectrin in, 238-45 
stability of, 241-44 
structure of, 238-40 
viscosity of, 214-17 
monosaccharide transporters 
in, 230 
Na,K-ATPase of, 228-29 
passive cation transport in, 
29 


Erythropoietin 
chronic hypoxia and, 467-68 
Estradiol 
brain neonatal neurons and, 
355 
gonadotropin-releasing hor- 
mone and, 367-73 
luteinizing hormone and, 368- 
73 


Estrogens 
angiotensin II and, 425-26 
brain electrical activity and, 
5 


brain responses to, 350-52 
cyclic AMP and, 359 
receptors for, 406 
Estrus 
angiotensin II and, 425-26 
N-Ethylmaleimide 
erythrocyte membranes and, 
244 
hepatocellular ATPases and, 
Ti, 15 
Eukaryotes 
lipid transport in, 193-202 
Excitatory postsynaptic poten- 
tial, 576, 578-79 
Exocytosis 
hepatocytes and, 76-77 
Extracellular fluid volume 
tubuloglomerular feedback 
mechanism and, 299-304 
Extracellular matrix 
angiogenesis and, 456-57 
membrane glycoproteins and, 
169 
Extrathoracic trachea 
innervation of, 597-99 


F 


Fatty acid binding proteins, 198 
Fatty acids 
intermembrane transport of, 
198-200 
ion channels and, 229 
lateral diffusion of, 198-200 
Feeding behavior 
bombesin and, 386 
cholecystokinin and, 384-385 
glucagon and, 390 
insulin and, 342-43 
neuropeptide Y and, 388 
pancreatic polypeptide and, 
387 


peptide YY and, 388 
somatostatin and, 389 
Fibroblasts 
chondroitin sulfate glycosami- 
noglycan and, 169 
monosaccharide transporters 
in, 230 





Thy-1 diffusion in, 164 
Fibronectin 
angiogenesis and, 456 
plasma membrane receptors 
for, 169 
Fluorescence dichroism, 694 
Fluorescence polarization, 694 
Follicle-stimulating hormone 
secretion 
ovarian steroids and, 365 
Forebrain 
thyroid hormones and, 324-25 
Formate 
pancreatic fluid secretion and, 
92 
Formic acid 
pancreatic fluid secretion and, 
92 


Forskolin 
tubuloglomerular feedback 
mechanism and, 286 
Furosemide 
bicarbonate secretion and, 55 
chloride-bicarbonate ion ex- 
change and, 81 
hepatocyte ion exchange and, 
79 
intestinal chloride ion trans- 
port and, 58 
intestinal salt transport and, 
59 


pancreatic fluid secretion and, 
94-95 

renin and, 263 

salt transport and, 55 

tubuloglomerular feedback 
mechanism and, 302-4 


G 


N-acetyl-Galactosamine 
macula densa and, 264 
Gallbladder epithelium 
salt transport in, 35-46 
transport functions of, 35-37 
Ganglia 
autonomic 
neuropeptide Y in, 387 
peripheral airway, 573-80 
characteristics of, 575-77 
circuitry in, 579-80 
neurotransmission in, 577 
Gap junctions 
airway smooth muscle and, 
590 
Gas exchange 
peripheral, 148-50 
pulmonary, 150-56 
Gastric emptying 
cholecystokinin and, 384 
Gastric glands 
intracellular pH in, 21-22 


Gastric mucosa 
intracellular pH in, 20-21 
Gastric ulcers 
hydrogen ion permeability 
and, 30 
transmembrane pH gradients 
and, 29-30 
Gastrin-releasing peptide 
central nervous system and, 
386-87 
Gastroenteropancreatic peptides 
central nervous system and, 
383-91 
Glomerular filtration rate 
antidiuretic hormone and, 
257-58 
high-protein diets and, 256-57 
loop of Henle flow rate and, 
254-55 
metabolic scaling and, 110 
salt concentration and, 251-52 
tubuloglomerular feedback 
mechanism and, 276-77, 
295-99, 308 
Glucagon 
cardiac myosin heavy chain 
genes and, 548 
central nervous system and, 
389-90 
hepatic regeneration and, 80 
Glucocorticoids 
circulating levels of, 399 
specificity of, 399-400 
N-acetyl-Glucosamine 
macula densa and, 264 
Glucose-6-phosphate de- 
hydrogenase 
macula densa and, 262-63 
Glucose uptake 
insulin and, 341 
Glutamine synthetase 
triiodothyronine and, 328 
Glyceraldehyde-3-phosphate 
hexose monophosphate shunt 
and, 263 
Glycodiazine 
pancreatic fluid secretion and, 
92 
Glycolipids 
intermembrane transport of, 
200 
transbilayer movement of, 
201-2 
Glycolysis 
anaerobic 
ATP and, 136 
Glycophorin A 
erythrocyte deformability and, 
183 
skeletal proteins and, 245 
Glycophorin C 
protein 4.1 and, 239, 244 
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Glycoproteins 
diffusion in cell membranes, 
164 
macula densa and, 264-65 
membrane 
extracellular matrix and, 
169 
Glycosphingolipids 
hydrolysis of 
activator proteins and, 200 
Goiter, 321 
Golgi complex 
acidic organelles in, 75 
acidification of, 71 
phospholipid transport and, 
194 
Gonadotropin-releasing hormone 
estradiol and, 368-73 
secretion of 
ovarian steroids and, 365- 
67 
Goormaghtigh cells 
biochemical characteristics of, 
266-67 
G protein 
guany! nucleotide binding 
sites of, 803-4 
metarhodopsin II and, 776-77 
phosphodiesterase and, 771-75 
rhodopsin and, 769-71, 783- 
84 
transducin and, 799-803 
Granular cells 
biochemical characteristics of, 
267 
Growth factors 
angiogenesis and, 457-59 


H 


Harmaline 
hepatocyte ion exchange and, 
79 
Heart 
artificial 
forerunner of, 4 
Heavy meromyosin 
binding of, 657-59 
Hematocrit 
blood viscosity and, 177 
chronic hypoxia and, 467-68 
Heme proteins 
erythrocyte deformability and, 
184 
Hemoglobin 
carbamino, 3 
chronic hypoxia and, 467-68 
erythrocyte intercellular fluid 
and, 178 
Hemoglobin S 
sickle cell anemia and, 186 
Hemolytic anemia, 242 
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Hemorrhage 
tubuloglomerular feedback 
mechanism and, 302 
Heparan surface proteoglycan 
acetylcholine receptors and, 
169 


Heparin 
angiogenesis and, 457 
Heparin-binding growth factors 
angiogenesis and, 458-59 
Hepatocytes 
bicarbonate ion exchange in, 
80-81 
canalicular bile formation in, 
77-78 
chloride ion exchange in, 80- 
81 
exocytosis in, 76-77 
hydrogen ion exchange in, 
79-80 
intracellular pH of, 78 
membrane continuities in, 
198-99 
proton transport in, 69-82 
receptor-mediated endocytosis 
in, 76 
sodium ion exchange in, 79- 
80 
Hereditary elliptocytosis, 241- 
43 
Hereditary pyropoikilocytosis, 
241-43 
Hereditary spherocytosis, 212 
Hexose monophosphate shunt 
macula densa and, 263 
Hindbrain 
cholecystokinin receptors in, 


Hippocampus 
cholecystokinin receptors in, 
384 
corticosterone-preferring sites 
in, 401-2 
neuronal firing in 
insulin and, 341 
thyroid hormone receptors in, 
323 
Histamine 
C-fiber receptors and, 621-22 
intracellular oxyntic cell pH 
and, 20 
rapidly adapting receptors 
and, 618 
Histocompatibility antigens 
lateral confinement of, 170 
Homomorphism 


metabolic power function and, 


128-31 
Hydrocortisone 
specificity of, 400 
Hydrodynamic flow 
molecular sieving and, 9 
restricted diffusion and, 9 
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Hydrogen ion exchange 
apical membrane and, 39-41 
basolateral plasma membrane 
and, 61-62 
brush border membrane and, 
57-58 
hepatocyte organelles and, 71 
hepatocytes and, 79-80 
Hydrogen ion transport 
pancreatic, 90-99 
Hydroxycholesterol 
sterol carrier protein and, 197 
6-Hydroxydopamine 
cardiac hypertrophy and, 509- 
10 


5-Hydroxytryptamine 
rapidly adapting receptors 
and, 618 
Hypercapnia 
airway stretch receptors and, 
616 
Hypernatremia 
anteroventral third ventricle 
lesions and, 417 
Hypertension 
erythrocyte deformability and, 
187 
systemic 
cardiac hypertrophy and, 
480-82 
left ventricular hypertrophy 
and, 478 
tubuloglomerular feedback 
mechanism and, 306-8 
Hyperventilation 
acidic ventricular perfusion 
and, 10 
Hypoglycemia 
insulin and, 343 
Hypothalamic cells 
differentiation of, 353 
Hypothalamo-hypophyseal axis 
estradiol and, 372 
Hypothalamo-pituitary axis 
angiotensin II and, 425 
Hypothalamus 
cholecystokinin receptors in, 
384 
estradiol feedback mechanism 
and, 373 
glucagon in, 389 
gonadotropin-releasing hor- 
mone and, 365-67 
insulin receptors in, 339, 343 
neuronal firing in 
insulin and, 341 
Hypothalamus-preoptic area 
pharmacological deafferenta- 
tion of, 356-60 
Hypothyroidism, 321, 324-25 
behavioral effects of, 329-30 


electrophysiological effects of, 


328-29 


Hypovolemia 
angiotensin II and, 414-15 
Hypoxia 
airway stretch receptors and, 
615 
chronic 
blood flow and, 470 
body growth and, 467 
cardiac output and, 468-70 
cardicvascular responses to, 
465-74 
cardiovascular system and, 


hematological effects of, 
467-68 

mechanism of, 466 

mitochondria and, 473-74 

muscle capillarity and, 470- 
73 

oxygen consumption and, 
468-70 


Tleum 
electrolyte transport in, 55 
Immunocytochemistry 
brain insulin and, 336-37 
Immunoglobulin 
surface 
lymphocyte plasma mem- 
brane and, 169 
Indomethacin 
airway smooth muscle and, 
558 
tubuloglomerular feedback 
mechanism and, 288-89 
Inhibitory postsynaptic potential, 
576 
Inorganic phosphate 
muscle fibers and, 645-47 
nucleotide analogs and, 648- 
49 


Inositol trisphosphate 
macula densa cytosolic cal- 
cium concentration and, 
282-83 
Inotropic agents 
cardiac muscle and, 528-29 
Insulin 
blood-brain barrier and, 338, 
341 
brain, 335-44 
functions of, 341-43 
receptors for, 338-41 
hepatic regeneration and, 80 
Insulin secretory granules 
acidification of, 77 
Interspecific allometry, 110-16 
Interstitial pressure 
tubuloglomerular feedback 
mechanism and, 309-12 





Intestine 
acidification of 
carbonic anhydrase and, 
59-60 
bicarbonate transport mech- 
anisms in, 51-62 
crypt epithelium of 
salt and fluid secretion and, 
56 
electrolyte transport in, 52-53 
peptide YY in, 388 
proton transport mechanisms 
in, 51-62 
small 
salt entry mechanism in, 
60-61 
Intracellular fluid 
erythrocyte 
properties of, 178 
Intraspecific allometry, 114-16 
Intrathoracic trachea 
innervation of, 599 
Inulin 
endocytic organelles and, 76 
Ion channels 
lipid modulation of, 229 
Ion exchange 
apical membrane and, 39-43 
basolateral plasma membrane 
and, 61-62 
brush border membrane and, 
57-61 
Isethionate 
pancreatic fluid secretion and, 
93 


Isometric tetanus 
energy produced during, 678- 
79 


Isoproterenol 
cardiac myosin heavy chain 
genes and, 548 
rapidly adapting receptors 
and, 618 
renin and, 263 


J 


Jejunum 
bicarbonate absorption by, 54 
sodium ion dependency of, 
58 
Juxtaglomerular apparatus 
biochemical characteristics of, 
261-66, 261-67 
Juxtaglomerular cells 
angiotensin in, 267 


K 


Kallikrein-kinin system 
tubuloglomerular feedback 
mechanism and, 313 
Kidney 


angiotensin II and, 422-23 

angiotensin receptors in, 429 

benzodiazepine receptors in, 
265-66 

carbonic anhydrase in, 266 

extravascular transcortin in, 
404 


mineralocorticoid receptors in, 


400-1 
tubuloglomerular feedback in, 
251-68 
characteristics of, 275-79 
Kinins 
tubuloglomerular feedback 
mechanism and, 313 
Krebs cycle 
mitochondria and, 138 


8 


Laminin 
angiogenesis and, 457 
plasma membrane receptors 
for, 169 
Lanosterol 
sterol carrier protein and, 197 
Lecithin 
amino acid transport systems 
and, 230 
phospholipase A, and, 227 
Lectins 
erythrocyte deformability and, 
183 
lateral diffusion of, 170-71 
Leucine 
transport in erythrocytes, 230 
Leucine aminopeptidase 
lateral diffusion of, 170 
Leydig cells 
angiotensin receptors in, 429 
Life-support systems 
forerunner of, 4 
Ligands 
uptake by hepatocytes, 76 
Lipid bilayers 
bulk properties of, 221 
erythrocyte membrane and, 


fluidity of, 221-22 

membrane proteins and, 222 

protein diffusion in, 163-70 

Lipids 

amino acid transport systems 
and, 230 

intermembrane transport of, 
200-1 

ion channels and, 229 

membrane 

erythrocyte deformability 
and, 184 
membrane proteins and, 221- 
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modification in membranes, 
223 
monosaccharides and, 230 
transport of 
eukaryotic, 193-202 

See also Phospholipids 
Lipoproteins 

uptake by hepatocytes, 76 
Lithium chloride 

pancreatic fluid secretion and, 


Liver 
erythrocyte trapping in, 188 
regeneration of, 80 
Luminal factor 
tubuloglomerular feedback 
mechanism and, 313-14 
Lung 
aldosterone binding sites in, 
401 
C-fiber receptors in, 619-22 
erythrocyte trapping in, 188 
oxygen consumption in, 150- 
56 
rapidly adapting receptors in, 
616 
Luteinizing hormone 
estradiol and, 368-73 
progesterone and, 373-76 
secretion of 
feedback regulation of, 
365-76 
Luteinizing hormone releasing 
hormone 
angiotensin II and, 426 
Lymphocytes 
membrane of 
surface immunoglobulin 
and, 169 
glycyl-L-histidyl-L-Lysine 
angiogenesis and, 457 
Lysolecithin 
echinocytes and, 185 
Lysosomes 
acidic organelles in, 75 
acidification of, 71 
ATP and, 71 
endocytic pathway and, 76 


M 


Macula densa 

benzodiazepine receptors in, 
265-66 

biochemical characteristics of, 
261-66 

carbonic anhydrase in, 266 

glycoproteins and, 264-65 

Na,K-ATPase and, 263-64 

pentose phosphate shunt in, 
262-63 

RNA synthesis in, 261-62 

salt concentration and, 251-52 
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tubuloglomerular feedback 
mechanism and, 275-79 
Malonyldialdehyde 
erythrocyte deformability and, 
184 
erythrocyte membranes and, 
245 


Mammals 
oxygen consumption in, 135- 
36 
Mammary gland 
aldosterone binding sites in, 
401 
Mechanoreceptors 
tracheal, 584 
Membrane lipids 
erythrocyte deformability and, 
184 
Membrane proteins 
erythrocyte deformability and, 
183-184 
Membranes 
apical 
ion exchange at, 39-47 
salt transport at, 37-39 
basolateral plasma 
ion transport in, 61-62 
brush border 
ATPase activity in, 61 
ion exchange mechanisms 
in, 55 
ion transport in, 57-61 
salt transport at, 59-60 
erythrocyte 
elasticity of, 210-14 
lateral diffusion in, 167 
properties of, 178-79 
viscosity of, 214-17 
glycoprotein diffusion in, 
164 
lipid modification in, 223 
plasma 
cholesterol biosynthesis in, 
196 


H+-ATPase in, 75-76 

membrane continuities and, 
198-99 

phospholipid transport and, 
194 


protein diffusion in, 163-73 
transport proteins in 
a-helix of, 222 
lipid bilayers and, 222 
lipid modulation of, 221-31 
Membrane transport 
irreversible thermodynamics 
and, 9 
Meromyosin 
binding of, 657-59 
Metabolic acidosis, 56 
Metabolic alkalosis, 56 
chloridorrhea and, 51 
Metabolic allometry, 109-10 
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Metabolic scaling, 107-18 
taxonomy and, 113-17 
Metabolism 
anaerobic 
neovascular growth and, 
461-62 
basal 
theory of elastic similarity 
and, 127-28 
oxidative, 135-45 
Metarhodopsin II 
G-protein activation and, 776- 
77 
Methylsergide 
serotonin synthesis and, 428 
3-isobuty]-1-Methylxanthine 
tubuloglomerular feedback 
mechanism and, 285- 
86 
Metrazol 
brain sexual differentiation 
and, 356 
Microcirculation 
resting muscle and, 5 
See also Capillaries 
Microspectrofluorimetry 
intracellular oxyntic cell pH 
and, 25 
Microspherocytosis, 242 
Midbrain 
cholecystokinin receptors in, 
384 
Mineralocorticoids 
circulating levels of, 399 
Na,K-ATPase and, 262 
receptors for, 400-1, 405-8 
secretion of, 398-99 
specificity of, 399-400 
specificity-conferring mech- 
anisms of, 404-8 
Minimal brain damage syn- 
drome, 328 
Mitochondria 
chronic hypoxia and, 473-74 
membrane of 
ADP-ATP carrier in, 227 
oxygen consumption in, 138- 


peripheral gas exchange and, 
148-50 
pH in, 21 
Mitral regurgitation, 506 
Molecular sieving 
hydrodynamic flow and, 9 
restricted diffusion and, 9 
Monensin 
chloride ion uptake and, 74 
protein transport and, 77 
Monoamine uptake 
insulin and, 342 
Monocarboxylates 
transport in erythrocytes, 
227 


Monoclonal antibodies 
photoreceptor phosphodiester- 
ase and, 797-98 
transducin and, 804 
Monosaccharides 
lipid modulation of, 230 
Morphine 
angiotensin II and, 428 
Multivesicular bodies 
acidic organelles in, 75 
anionic permeability of, 74 
chloride ion uptake by, 74 
endocytic pathway and, 76 
Muramy] peptides 
sleep induction and, 12- 
13 
Muscle 
cross-bridge rotation in, 691- 
706 
cross-bridge states in 
kinetic properties of, 657- 
64 


force generation by 
ATP and, 136-38 
microcirculation in 
sympathetic nervous system 
and, 5 
Muscle capillarity 
chronic hypoxia and, 470- 
73 
Muscle cells 
acetylcholine receptors in 
heparan surface pro- 
teoglycan and, 169 
Muscle contraction 
enthalpy production and, 677- 
87 
molecular mechanism of, 629- 


Muscle fibers 
actomyosin ATPase in, 637- 
50 
ADP and, 647-48 
ATP cleavage in, 641-43 
inorganic phosphate and, 645- 
47 


Muscle grafts 
mature 
blood vessels in, 444-47 
modes of, 440-42 
revascularization of, 442-44 
Myocardial hypertrophy 
cardiac overloading and, 502- 


cardiac underloading and, 
508-9 

vascular adaptations to, 477- 
85 

Myocardial infarction 

erythrocyte deformability and, 
186-87 

left ventricular hypertrophy 
and, 478 





Myocardial ischemia 
neovascular growth and, 461- 
62 


Myocardium 
load regulation in, 509-11 
Myofilaments 
muscle contraction and, 520- 
21 
Myosin 
ATP hydrolysis and, 642 
electron paramagnetic reso- 
nance and, 700-1 
isolation of, 632-33 
muscle contraction and, 520 
muscular force generation 
and, 136-37 
optical anisotropy and, 695-96 
Myosin ATPase 
actin and, 630 
thyroxine-induced cardiac 
hypertrophy and, 483 
Myosin heavy-chain gene ex- 
pression 
regulation of, 546-49 
Myosin light chains 
alternative RNA processing 
and, 551 
ATP consumption and, 676- 
77 


N 


Na,K-ATPase 
ATP consumption and, 676 
erythrocyte, 228-29 
macula densa and, 263-64 
mineralocorticoids and, 262 
pancreatic fluid secretion and, 
91 
Naloxone 
angiotensin II and, 429 
bronchoconstriction and, 567 
Naltrexone 
angiotensin II and, 429 
Necturus maculosus 
gallbladder epithelium of, 35 
ionic transport in, 36-47 
salt transport in, 38 
Neurokinin A 
airway neurons and, 560 
Neuromuscular junctions 
airway smooth muscle and, 
590 
Neurons 
Aplysia 
cholesterol and, 229 
brain neonatal 
estradiol and, 355 
insulin receptors in, 339 
parasympathetic 
peptides in, 557-60 
sensory 
peptides in, 560-67 


sodium channels in 
differential lateral mobility 
of, 170 
somatostatin in, 389 
sympathetic 
insulin and, 341 
Neuropeptide K 
airway neurons and, 560 
Neuropeptides 
airway smooth muscle and, 
557-67 
Neuropeptide Y 
catecholamines and, 388 
central nervous system and, 
387-88 
Neurosecretory granules 
acidification of, 77 
Neurotransmission 
glucagon and, 389-90 
insulin and, 341-42 


peripheral airway ganglia and, 
577 


Neurotransmitters 
angiotensin II and, 426-29 
Nicotine 
bronchoconstriction and, 566 
Norepinephrine 
airway smooth muscle and, 
557 
angiotensin II and, 427-28 
bombesin and, 386 
cardiac hypertrophy and, 510 
cardiac myosin heavy chain 
genes and, 548 
cholecystokinin and, 385 
paratracheal ganglia and, 578 
Normoxia, 469 
Nuclear magnetic resonance 
muscle cross-bridge rotation 
and, 698-99 
Nucleotide analogs 
inorganic phosphate and, 648- 
49 


Nucleus ambiguus, 598 
Nucleus dorsomedialis, 598 
Nucleus retroambigualis, 598 
Nucleus tractus solitarius 
airway afferents and, 598 
angiotensin II and, 419-20 


O 


Obesity 
cholecystokinin and, 385 
insulin and, 342 
Olfactory bulb 
cholecystokinin receptors in, 
384 
insulin receptors in, 339, 342 
Oligomycin 
hepatocellular ATPases and, 
71 
Opioids 
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angiotensin II and, 428-29 
Optical anisotropy 
muscle cross-bridge rotation 
and, 692-98 
Organelles 
fatty acid transport in, 199- 
200 


hepatocyte 
H*-ATPase in, 75 
proton transport by, 71-75 
phospholipid transport in, 
194-95 
Orthovanadate 
inorganic phosphate and, 649 
Osmotic pressure 
capillary walls and, 9 
Ouabain 
basolateral salt transport and, 
39, 45 
cardiac muscle and, 528 
duodenal bicarbonate secretio: 
and, 54 
hepatic regeneration and, 80 
hepatocellular ATPases and, 
71 
hepatocyte pH and, 79 
intracellular gastric gland pH 
and, 22 
pancreatic fluid secretion and, 
91 
transmembrane chief cell pH 
gradients and, 30 
Ovarian steroids 
luteinizing hormone regulation 
and, 365-76 
Oxidative metabolism, 135-45 
Oxygen consumption 
chronic hypoxia and, 468-70 
in lung, 150-56 
upper limit to, 135-36 
Oxyntic cells 
basolateral membrane of 
conductance in, 25-26 
buffer capacity of, 26 
intracellular pH in, 19 
carbonic anhydrase and, 21 
histamine and, 20 
Oxytocin 
angiotensin II and, 426 
Oyxgen consumption 
mitochondrial, 138-44 


P 


Pancreas 
fluid and electrolyte secretion 
by, 88 
control of, 89-90 
morphology of, 87-88 
Pancreatic polypeptide 
central nervous system and, 
387-88 
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Parachlorophenylalanine 
serotonin synthesis and, 428 
Parietal cells 
intracellular pH in 
regulation of, 23-26 
Parvalbumin 
calcium binding to 
enthalpy and, 675 
Pentobarbital 
brain sexual differentiation 
and, 356-57 
Pentose phosphate shunt 
in macula densa, 262-63 
Peptide histidine isoleucine 
airway smooth muscle and, 
559-60 
Peptides 
angiotensin II and, 414 
calcitonin gene-related 
airway neurons and, 560-62 
gastrin-releasing 
central nervous system and, 
386-87 
gastroenteropancreatic 
central nervous system and, 
383-91 
in parasympathetic neurons, 
557-60 
in sensory neurons, 560-67 
Peptide YY 
central nervous system and, 
388 
Pericytes 
angiogenesis and, 455 
Pertussis toxin 
ADP-ribosylation and, 800-2 
pH 
of blood 
intestinal electrolyte trans- 
port and, 56 
of chyme 
regulation of, 51 
of hepatocytes, 78 
of stomach cells, 19-31 
Phenobarbital 
brain sexual differentiation 
and, 356 
Phenoxybenzamine 
brain sexual differentiation 
and, 358 
Phentolamine 
feeding behavior and, 388 
tissue perfusion and, 187 
Phenylalanine 
proteolysis and, 538-39 
Phenyldiguanide 
C-fiber receptors and, 621 
Phenylhydrazine 
erythrocytes and, 184 
Phosphate 
inorganic 
muscle fibers and, 645-47 
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nucleotide analogs and, 
648-49 
pancreatic fluid secretion and, 
93 
Phosphatidylcholine 
cholesterol distribution and, 
197 
vesicular transport of, 194 
Phosphatidylethanolamine 
cholesterol distribution and, 
197 
mitochondrial ADP-ATP car- 
rier and, 227 
Phosphatidylinositol 
cardiocyte growth regulation 
and, 514 
Phosphatidylinositol-4,5- 
bisphosphate 
macula densa cytosolic cal- 
cium concentration and, 
283 
Phosphatidylserine 
transport proteins and, 222 
Phosphodiesterase 
activation cycle of, 794-95 
cyclic GMP and, 795-98 
G protein and, 771-75 
trypsin activation of, 774 
Phospholipase A2 
ion channels and, 229 
lecithin and, 227 
Phospholipase C 
macula densa cytosolic cal- 
cium concentration and, 
282 
Phospholipid exchange proteins, 
195-96 
Phospholipids 
anionic 
ion channels and, 229 
mitochondrial ADP-ATP 
carrier and, 227 
Na,K-ATPase and, 228 
transport proteins and, 222 
band 3 protein and, 227 
calcium diffusion in outer 
segment and, 717 
erythrocyte calcium ion pump 
and, 227-28 
intermembrane transport of, 
194-96 
lateral diffusion of, 196 
transbilayer movement of, 
201 
tubuloglomerular feedback 
mechanism and, 289-90 
See also Lipids 
Photoreceptors 
arrestin and, 806-7 
cyclic GMP and, 795-98 
rhodopsin kinase and, 804-6 
transducin and, 798-804 


Phototransduction, 711-14 
calcium ions and, 718-22 
cyclic GMP and, 722-31 
internal transmitter in, 716-36 
outer segment dark current 

and, 715-16 

Piretanide 

pancreatic fluid secretion and, 
94 

Pituitary gland 

aldosterone binding sites in, 
401 


estradiol feedback mechanism 
and, 373 
Plasma membrane 
basolateral 
ion transport in, 61-62 
erythrocyte 
lateral diffusion in, 167 
hepatic 
cholesterol biosynthesis in, 
196 
hepatocyte 
H*-ATPase in, 75-76 
lymphocyte 
surface immunoglobulin 
and, 169 
membrane continuities and, 
198-99 
phospholipid transport in, 
194 
Plasma proteins 
capillary walls and, 9 
Plasma viscosity 
blood viscosity and, 177 
Platelet-derived growth factor 
hepatic regeneration and, 80 
Platelet granules 
acidification of, 77 
Platelets 
cytoplasmic calcium concen- 
tration of 
cyclic AMP and, 285 
Poikilocytosis, 242 
Polycythemia 
high-altitude, 470 
normovolemic, 469 
Potassium 
pancreatic fluid secretion and, 
91-92 
Potassium chloride 
pancreatic fluid secretion and, 


Power function, 121-31 
biological, 124-26 
geometric similitude and, 
122-24 
metabolic 
homomorphism and, 128-31 
Pregnanes 
brain sexual differentiation 
and, 356-58 





Pregnenolone 
sterol carrier protein and, 
197 


Probenecid 
chloride-bicarbona‘e ion ex- 
change and, 81 
Progesterone 
brain electrical activity and, 
355 
brain sexual differentiation 
and, 356-57 
luteinizing hormone and, 373- 
76 
Progestins 
brain responses to, 350-52 
brain sexual differentiation 
and, 356 
Prolactin 
secretion of 
ovarian steroids and, 365 
Propionate 
pancreatic fluid secretion and, 
92 


Prostaglandins 
C-fiber receptors and, 621-22 
duodenal bicarbonate secretion 
and, 54 
glomerular filtration rate and, 
260 
intracellular cyclic AMP and, 
46 
rapidly adapting receptors 
and, 618 
tubuloglomerular feedback 
mechanism and, 288 
Protein 4.1 
erythrocyte membrane and, 
239-40, 244 
glycophorin C and, 239, 244 
Protein kinase C 
cardiocyte growth regulation 
and, 514 
hepatic regeneration and, 80 
macula densa cytosolic cal- 
cium concentration and, 
283 
Proteins 
allosteric reactions of, 2 
band 3 
lipid modulation of, 223-27 
contractile 
genetic control of, 545-52 
RNA processing and, 549- 
51 


lateral confinement of, 170-71 
lateral diffusion of, 163-73 
membrane 

erythrocyte deformability 

and, 183-84 

a-helix of, 222 

lipid bilayers and, 222 

lipid modulation of, 221-31 


phospholipid exchange, 195- 
96 


skeletal 
glycophorin A and, 245 
triacylglycerol transfer, 200-1 
Protein synthesis 
cardiac hypertrophy and, 535- 
38 


insulin and, 342 
Protein transport 
monensin and, 77 
Proteolysis 
cardiac hypertrophy and, 538- 
39 
Proton transport 
in intestine, 51-62 
primary, 69-78 
Purkinje cells 
hypothyroidism and, 325 
Pyridostigmine 
sexual behavior and, 359 
Pyropoikilocytosis 
hereditary, 241-43 


R 


Radioimmunoassay 
brain insulin and, 336 
Recombinant DNA 
G protein and, 799 
Rectum 
peptide YY in, 388 
Red blood cells 
See Erythrocytes 
Renal plasma flow 
metabolic scaling and, 110 
Renin 
angiotensin II and, 423 
dopamine turnover and, 427 
epinephrine turnover and, 427 
macula densa and, 261 
pentose phosphate shunt and, 
262-63 
tubuloglomerular feedback 
and, 260-61 
Renin-angiotensin system 
in brain, 413 
tubuloglomerular feedback 
mechanism and, 307 
Reproductive hormones 
angiotensin II and, 425-26 
Reserpine 
sexual behavior and, 357-59 
Respiration 
airway tone and, 607 
bronchomotor tone and, 606-7 
Respiratory acidosis, 56 
Respiratory alkalosis, 56 
Respiratory structures 
scaling of, 147-57 
Retinoblastoma cells 
insulin receptors in, 339 
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Rheoscopy 
erythrocyte deformability and, 
180-81 
Rhodopsin 
B-adrenergic receptor and, 
784 


conformational changes in 
visual excitation and, 781- 
83 
diffusion in disc membrane, 
164 
G protein and, 769-71, 783- 
84 
rod disk membrane and, 766- 
69 
transmembrane structure of, 
780-81 
Rhodopsin kinase 
metarhodopsin II and, 776 
photoreceptors and, 804-6 
RNA processing 
contractile proteins and, 549- 
51 
mechanisms of, 551 
RNA synthesis 
cardiac hypertrophy and, 534, 
536-38 
cardiocyte growth regulation 
and, 514 
insulin and, 342 
in macula densa, 261-62 
Rod disk membrane 
rhodopsin and, 766-69 
Rod inner segment, 758-62 
ionic conductances in, 759-61 
sodium-potassium exchange 
in, 759 
Rod outer segment 
cyclic GMP hydrolysis in, 
793-95 
sodium-calcium exchange in, 
744-46 
visual excitation and, 765-85 
Rods 
internal transmitter of, 717-18 
ionic conductances in, 743-62 
light-sensitive channel in, 
746-58 


S 


Salt absorption 
acetazolamide and, 61 
Salt appetite 
brain angiotensin and, 421-22 
Salt transport 
at apical membrane, 37-39 
at brush border membrane 
acetazolamide and, 59-60 
furosemide and, 55, 59 
in gallbladder epithelium, 35- 
46 
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in macula densa, 263-64 
stilbene disulfonates and, 55 
water absorption and, 36 
Saralasin 
plasma aldosterone and, 425 
renin-angiotensin system and, 
307 
thirst and, 416 
vasopressin release and, 421 
Sarcomeres 
muscle contraction and, 520- 
21 
Sarcoplasmic reticulum 
ATP consumption and, 676 
calcium binding in 
enthalpy and, 675 
calcium channels in, 525-26 
calcium ion pump of, 228 
ion channels in, 229 
membrane continuities and, 
199 
muscular force generation 
and, 137 
Satellite cells 
muscle grafts and, 440 
Secretin 
acinar cell enzyme secretion 
and, 89, 99 
intracellular cyclic AMP and, 
46 


Secretory granules 
acidification of, 77 
Semliki Forest virus 
monensin and, 77 
Senescence 
cardiac muscle and, 521-30 
Sensory neurons 
peptides in, 560-67 
Serotonin 
angiotensin II and, 414, 428 
blood pressure and, 417 
bronchoconstriction and, 558- 
59 
C-fiber receptors and, 621-22 
Sex steroids 
brain sexual differentiation 
and, 349-61 
Sexual behavior 
demasculinization of, 357-58 
Sickle cell anemia 
erythrocyte deformability and, 
186 
SITS 
bicarbonate secretion and, 55 
chloride-bicarbonate ion ex- 
change and, 81 
hepatocyte ion exchange and, 
79 


hepatocyte organelles and, 74 

intestinal chloride ion trans- 
port and, 58 

ouabain-induced cell swelling 
and, 39 
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pancreatic fluid secretion and, 

95 
Skeletal muscle 

ATP consumption in, 676-77 

chronic hypoxia and, 471-73 

mitochondrial volume in 

allometry of, 140 

myosin heavy chain genes in, 
546 

oxygen consumption in, 138- 
44 


transplantation of 
blood vessels in, 439-48 
modes of, 440-42 
Sleep deprivation 
cerebrospinal fluid and 
sleep-inducing properties 
of, 12-13 
Small intestine 
salt entry mechanism in, 60- 
61 
Smooth muscle 
airway 
gap junctions in, 590 
innervation of, 583-91 
motor control of, 595-98 
neural inputs to, 573-75 
neuromuscular junctions in, 
589-90 
neuropeptides in, 557-67 
aldosterone binding sites in, 
401 


contraction of 
calmodulin and, 284 
neuropeptide Y and, 387 
vascular 
adaptations to load, 489-97 
Sodium 
pancreatic fluid secretion and, 
90-91 
Sodium appetite 
angiotensin II and, 421-22 
Sodium-calcium exchange 
rod outer segment and, 744- 
46 
Sodium ion channels 
differential lateral mobility of, 
170 
Sodium ion exchange 
at apical membrane, 39-41 
at brush border membrane, 
57-58 
in hepatocytes, 79-80 
Sodium ionophores 
hepatic regeneration and, 80 
Sodium-potassium-chloride co- 
transport system, 229 
Sodium-potassium exchange 
rod inner segment and, 759 
Sodium-potassium pump 
erythrocytes and, 228-29 
Sodium salicylate 
echinocytes and, 185 


Somatostatin 
central nervous system and, 
389 
Spectrin 
erythrocyte membrane and, 
167, 238-45 
Spectrophotometry 
intracellular gastric mucosa 
pH and, 20 
Spectroscopy 
intracellular gastric mucosa 
pH and, 25 
Sperm 
glycoprotein antigen in 
lateral confinement of, 170 
Spherocytosis 
hereditary, 212 
Sphingomyelin 
band 3 protein and, 227 
cholesterol distribution and, 
197 
vesicular transport of, 194 
Sphingomyelinase 
erythrocyte calcium ion pump 
and, 227-28 
Spinal cord 
neuropeptide Y in, 387 
Spleen 
erythrocyte trapping in, 188 
Squalene 
sterol carrier protein and, 
197 


Steroids 
adrenocortical 
central nervous system and, 
397-409 
ovarian 
luteinizing hormone regula- 
tion and, 365-76 
sex 
brain sexual differentiation 
and, 349-61 
Sterol carrier protein, 197 
Stilbene disulfonates 
bicarbonate transport and, 61- 
62 
intestinal chloride ion trans- 
port and, 58 
salt transport and, 55 
Stomach 
intracellular pH in 
regulation of, 19-31 
transmembrane pH gradients 
and, 29-30 
Stomatocytes 
deformability of, 184-85 
Stretch receptors 
airway, 584, 601-6, 611-16 
Substance P 
acinar cell enzyme secretion 
and, 89 
airway neurons and, 560 
Sucrose 





pancreatic fluid secretion and, 


Sulfamerazine 
pancreatic fluid secretion and, 
92-93 
Sulfonamides 
pancreatic fluid secretion and, 
92 


Surface epithelial cells 
intracellular pH in, 19, 26-27 
Surface potential 
lipid bilayers and, 221 
Symmorphosis, 147-48, 156-57 
Sympathetic nervous system 
resting muscle microcircula- 
tion and, 5 
Synapses 
insulin and, 341 
sexual differentiation in, 352- 
53 
Systemic hypertension 
cardiac hypertrophy and, 480- 
82 


left ventricular hypertrophy 
and, 478 


¥F 


Tachycardia 
cold-induced 
bombesin and, 386 
Tachykinins 
airway neurons and, 560-62 
sensory neurons and, 563-65 
Taxonomy 
metabolic scaling and, 113-17 
Temperature 
erythrocyte deformability and, 
183 
Tetanus 
energy produced during, 678- 
79 
Tetrachlorosalicylanide 
gastric gland membrane con- 
ductance and, 26 
Thalamus 
cholecystokinin receptors in, 
384 
Theophylline 
tubuloglomerular feedback 
mechanism and, 285 
Theory of elastic similarity, 
127-28 
Thermogenesis 
brown fat 
bombesin and, 386-87 
Thirst 
angiotensin II and, 415-16 
Thromboxane 
tubuloglomerular feedback 
mechanism and, 307 
Thyroid hormones 
behavioral effects of, 329-30 


biochemical effects of, 326-28 
brain development and, 321- 
31 
cardiac hypertrophy and, 540 
coronary vasodilator reserve 
and, 483 
electrophysiological effects of, 
328-29 
myosin heavy chain genes 
and, 547-48 
receptors for, 322-24 
Thyrotoxicosis 
cardiac hypertrophy and, 482- 
83 
Thyroxine 
cardiac hypertrophy and, 482- 
83, 538 
Trachea 
extrathoracic 
innervation of, 597-99 
intrathoracic 
innervation of, 599 
nerve fibers in, 583 
distribution of, 585-86 
Tracheobronchial tree 
receptors of, 611-23 
Transcortin 
kidney and, 404 
Transducin 
G protein and, 799-803 
photoreceptors and, 798-804 
Transferrin 
monensin and, 77 
uptake by hepatocytes, 76 
Trees 
power function and, 126 
Triacylglycerol transfer proteins, 
200-1 
Trifluoperazine 
tubuloglomerular feedback 
and, 284 
Triiodothyronine 
glutamine synthetase and, 328 
receptors for, 324 
8-(N,N-diethylamino)-octyl- 
3,4,5-Trimethoxybenzoate 
tubuloglomerular feedback 
and, 282 
Tropomyosin 
alternative RNA processing 
and, 551 
muscle contraction and, 520 
Troponin 
alternative RNA processing 
and, 549-50 
calcium binding to 
enthalpy and, 675 
muscle contraction and, 520 
Trypsin 
phosphodiesterase and, 774 
Tryptophan hydroxylase 
angiotensin II and, 428 
Tubuloglomerular feedback 
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mechanism, 251-68 
arachidonic acid and, 287-90 
atrial natriuretic factor and, 

312 
calcium and, 279-83 
calmodulin and, 283-85 
characteristics of, 275-79 
cyclic AMP and, 285-87 
extracellular fluid volume 
and, 299-304 
genetic hypertension and, 
306-8 
glomerular filtration rate and, 
276-77, 295-99, 308 
growth and maturation and, 
305-6 
high-protein diet and, 304-5 
interstitial pressure and 
volume and, 309-12 
kallikrein-kinin system and, 
313 
luminal factor and, 313-14 
quantitation of, 296-99 
Tubulovesicles 
pH in, 21 
Tyrosine 
proteolysis and, 538-39 
Tyrosine kinase 
neural insulin receptor and, 
341 


U 


Urine production 
metabolic scaling and, 110 
Ursodeoxycholic acid 
basolateral ion exchange and, 
80 
Uterus 
angiotensin receptors in, 429 


V 


Vagus nerve 
dorsal motor nucleus of, 597- 
98 
Valinomycin 
gastric gland membrane con- 
ductance and, 26 
Vanadate 
hepatocellular ATPases and, 
71 
Vascular smooth muscle 
adaptations to load, 489-97 
Vasoactive intestinal peptide 
acinar cell enzyme secretion 
and, 89, 99 
airway smooth muscle and, 
557-59 
intracellular cyclic AMP and, 
46 
postganglionic inhibitory 
motor neurons and, 574 
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Vasopressin 
angiotensin II and, 420-21 
Venous-arterial grafts, 495 
Verapamil 
tubuloglomerular feedback 
and, 282 
Vertebrates 
body mass vs. body surface 
area in, 124-26 
metabolic scaling of, 107-18 
power function and, 124-26 
Vesicles 
clathrin-coated 
acidification of, 71 


anionic permeability of, 74 
endocytic pathway and, 76 
phospholipid transport and, 
194-95 
Vesicular stomatitis virus 
G glycoproteins of, 168-69 
Viscometry 


erythrocyte deformability and, 


181 
Visual excitation 
control factors and, 780 
cyclic GMP and, 766 
rod outer segment and, 765- 
85 


W 


Water absorption 
salt transport and, 36 
Wheat germ agglutinin 
erythrocyte deformability and, 
183 
erythrocyte membranes and, 
245 


Z 


Zymogen granules 
acidification of, 77 





